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INTRODUCTION 
Ammonia is produced by the nonnal cellular metabolic processes 
in mammals; however, ammonia can produce deleterious effects which 
are well known to many research fields. Ammonia when administered 
or absorbed at a slow rate may be tolerated in vast quantities by 
most living organisms. 
Relatively minute blood ammonium-nitrogen (BAN) levels are 
present because mammals have efficient systems for excreting ammonia 
or converting it to non-toxic end products. Normal BAN levels 
originate mainly from cellular metabolism and bacterial degradation 
of nitrogenous substrates in the alimentary tract lumen. Impaired 
detoxification processes (hepatic fuctional insufficiency and/or 
portal system shunts) promote elevated BAN levels when ammonium 
ions are introduced too rapidly, when ammonia quantities are ex­
cessive, or when highly toxic ammonium compounds are introduced. 
Deleterious actions of markedly elevated BAN levels indicate 
graded responses in various tissues. Many of these tissue responses 
have not been evaluated in relation to elevated BAN levels. 
The purpose of this study was to investigate BAN and tissue 
ammonium-nitrogen (TAN) levels and percent tissue water in pregnant 
rabbits when administered massive urea doses by gavage route. 
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· LITERATURE REVIEW 
Considerable attention has been given to urea as a supple­
mentary non-protein nitrogen source for ruminants (Briggs, et al., 
1947 and Harris and Mitchell, 1941). According to Hart, et al. 
(1939) and others the value of urea was its utilization in rumen 
microbial synthesis of amino acids, which became available to the 
animal. However, it has been realized for some time that quantities 
-of urea fed must be limited to relatively low levels because of 
possible toxicity. 
Accidental urea poisoning in cattle was described by Osebald 
(1947) in which a cow and a calf consumed almost pure urea which 
had been spread on fields as a fertilizer. Dinning, et al. (1948) 
administered aqueous urea orally to _sheep, lightly anesthetized. A 
rapid rise in portal blood urea and ammonia levels was noted. Portal 
blood ammonia values increased during a 2 hr. observation period, 
reaching 8. 4 mg.%. An excess of 100 gm. of urea produced a rapid 
rise in urea and ammonia blood levels when administered as a drench 
to 500 lb. steers. Ataxia, especially of the front legs, appeared 
in steers 20 min. following urea .,administration when blood armnonia 
levels reached 2.5 mg.%. Tetany became progressively worse as 
blood ammonia values increased. Symptoms of alkalosis fo�lowed by 
death occurred when blood ammonia levels reached 4.0 mg.%. 
McDonald (1948) found that a portion of the annnonia produced 
by ruminal microorganisms was absorbed via the portal system and 
transported to the liver where a large percentage was converted to 
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urea by hepatic tissue. · Lewi.s, et al. (1957) c•onfirmed the above 
and found a close relationship between rumen ammonia concentration 
and portal blood ammonia concentration. No rise was detected in 
peripheral blood ammonia levels at the maximum rumen ammonia level 
(60 m moles/1.) attained as a result of feeding. However, when 
this concentration vms exceeded by adding ammonium acetate solution 
to the rumen, ammonia appeared in-peripheral blood. Toxic symptoms 
appeared as peripheral blood ammonia concentrations exceeded 0.6 -
0.9 m moles/1. 
The first work that indicated a possible relationship between 
central nervous system disorders and ammonia intoxication was in­
vestigated by Hahn, et al. (1893). Dogs with a portacaval anastomosis 
(Eck-fistula) fed large rations of meat developed bizarre neurological 
symptoms. Hahn and his co-workers named the syndrome "meat intoxi­
cation". Monguio and Krause (1934) suggested that elevated blood 
ammonia levels might be responsible for the symptoms of aJTu�onia tox­
icity shown in Eck-fistula dogs. 
Ammonia production at the myoneural junction was shown by 
Tashiro (1922) •. Van Caulaert, et al. (1932) suggested the 
possibility of ammonia intoxication in patients with liver cirrhosis 
and subsequent development of such symptoms as drowsiness, somnolence, 
confusion, and coma. Elevated blood ammonia levels were found in 
abdominal venous collaterals of a patient with liver cirrhosis (Kirk, 
1936). Gaduzda, et al. (1952) and Phillips, et al. (1952) observed 
that the ingestion of protein, ammonium salts or ammonium cation 
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exchange resins produced symptoms in certain patients with cirrhosis 
that resembled "hepatic coma"� 
Riddell, et al. (1954) d��onstrated that the symptoms of meat --
intoxication were reproducible and that there was a correlation be­
tween onset and severity of symptoms and .peripheral blood ammonia 
'levels. Symptoms and biochemical changes identical to me�t intoxi­
cation occurred in the same animais after they vrere given intravenous 
u.rease injections. They concluded that elevated blood ammonia levels 
were causative rather than coincidential. 
Robin, et al. ( 19 59) demonstrated that intravenous adminis­
tration of ammonium acetate to dogs produced measurable rree ammonia 
levels in expired air. Simultaneous physiological dead space measure­
ment permitted calculation of ammonia partial pressure in alveolar air. 
Ammonia elicited varied lung alterations in different 
mammalian species. Koenig and Koenig ( 1949) pro.duced acute pulmonary 
edema in rats, guinea pigs, and cats by administering several 
ammonium salts via different routes. The gavage route proved more 
dependable for guinea pigs while the intraperitoneal route was more 
depe�dable for rats. Cats were more refractory to edema than rats 
and guinea pigs whereas rabbits appeared resistant. 
Handford (1961) recognized during his ammonia toxicity in­
vestigations in dogs that large quantities (approximately 100 ml. )-
of ascitic flu1d were found in body cavities during post-mortem 
examination. He observed that the liver was indurated and congested, 
spleen contracted, kidneys dark and congested, and bladder contracted 
and empty. The lungs were ede�atous and tracheas filled with a ropy 
secretion that appeared to be a-mixture of mucus and saliva. 
Breathing was labored, with periods of dyspnea alternating apnea 
(Cheyne-Stokes-type respiration). Bessman and Bradley (1955) 
indicated that muscle removed approximately 40% of the arterial 
blood &"IUilonia. Muscle removed about twice as much ammonia from 
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the blood as did brain tissue. These workers indicated the possi­
bility that muscle uptake of ammonia masks a direct relation between 
b_lood ammonia and the symptoi:natology of ammoniagenic coma. Animal 
experimentati.on by Nelson a.nd Seligson ( 1953) showed that shock may 
produce increased blood ammonium concentrations. 
Elevated ammonia of venous blood draining an exercised arm 
indicated ammonia formation during skeletal muscle contraction 
(Parnas, 1932). Schwartz, et al. (1958) demonstrated that human 
peripheral blood arnmonia increased from a normal value of 1. 0 µg. /ml. 
to values ranging between 2. 1 and 3. 1 µg./ml. following muscular 
exercise. Earlier work with isolated muscle suggested that ammonia 
formation was more prominent following a pe�iod of muscle fatigue 
than during the active period of contraction (Mozolowskl, et al. , 
1931). Schwartz, et al. (1958) !ound supporting evidence for the 
above hypothesis. He suggested that increased circulating blood 
ammonia may be a factor in hyperpnea following muscular exercise. 
Feinberg and Alma (1961) observed that there was a correlation 
between ammonia production and cardiac effect (heart rate x blood 
pressure) in an isolated working rabbit heart. The ratio, ammonia 
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production to o.xygen consumption, when both are expressed as micro­
moles per minute per gram of heart weight, average 0. 064 ± 0. 006. 
Continuously infused L-epinephrine, 0. 1 - 1. 0 µg./ml. of perfusate, 
promoted increased cardiac effort, oxygen consumption, ammonia pro­
duction and ratio of ammonia production to oxygen consumption. 
Rosado, et al. (1962) studied ammonia loads in normal rats to 
appraise the relative capacity of--liver and other tissues to dispose 
of increased ammonia levels. Most of the load had been removed from 
the circulation two minutes after injection (500 micromoles of 
ammonium chloride into the portal vein). Muscle ammonia levels rose 
from a nonnal value of 11 µg. /gm. to approximately 60 µg. /gm. in the 
two-minute interval. Twelve and one-half percent of the amount in­
jected remained in extracellular spaces. They observed that muscle, 
liver and brain uptake was 75%, 2. 5% and 0. 5%, respectively. Liver 
and brain tissue returned to normal ammonia levels after 10 min. , 
whereas muscle tissue retained 61% at 10 min. and 38% at 20 min. -
Muscle, among other tissues, was hig�ly efficient in trapping 
ammonia. It was realized that muscle could constitute an important 
role in the maintenance of a low blood ammonia concentration because 
a large percent of body weight corresponds to muscle tissue. 
Rosado and his co-workers (1962) concluded that the sequence 
of events following the injection of an ammonia load appeared to be 
the following: initially, ammonia was rapidly removed from the 
circulation by muscle, then glutamine synthesis occurred mainly in 
hepatic tissue and brain, and finally urea synthesis took over 
7 
utilizing the ammonia gradually released from niuscle·and from 
enzymatic hydrolysis of glutamine. It was likely that the capacity 
for muscle fixation and glutamine synthesis was saturated at the 
time acute toxicity occurred. 
Stabenau, et al. (1959) has delineated the role of pH --
gradients on either side of a semipermeable membrane, in this 
case, the blood and cerebrospinal fluid, brain, and muscle. Warren 
(1958) stated that in mammalian cells, where hydrogen ion concen­
tration was greater intracellularly than extr�cellularly and where 
cell membranes did not permit rapid transfer of hydrogen ions, a 
pressure gradient probably existed to promote ammonia diffusion into 
cells. Waddell and Butler (1959) have reported an intracellular 
pH of 7. 0 for normal, resting muscle. 
EXPERIMENTAL METHOD 
Experimental animals 
Twenty purebred, New Zealand White, virgin doe rabbits 
weighing 2830 to 4685 gm. were utilized for this investigation. 
Rabbits were carefully ex.a.mined and found alert and in apparent 
good health. Animal acquisition-in sufficient numbers resulted in 
moderate weight fluctuations. 
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Experimental animals were individually housed in stainless 
steel batteries and maintained on a commercial rabbit pellet diet. 1 
Feed and water were provided ad li.bitum. 
Treatment and control groups 
Following a two-week adaptation period the animals were mated 
and randomly placed in experimental groups or control groups, each 
containing five does. Experimental animals received five gm. of 
urea per kg. of body weight in 25 ml. of water and control animals 
received 30 ml. of distilled water. Urea and water were both 
administered by stomach tube 7- or 14-days post breeding. 
Experimental intoxication 
Feed and water were removed 24 hrs. previous to experimental 
intoxication. Rabbits were weighed on a Pennsylvania scale2 to the 
lRabbit Family Ration. Albers Milling Company. Los Angeles 36, 
California. 
2Pennsylvania Scale Company. Bareville, Pennsylvania. 
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nearest gram and secured:, ventral side up, on a holding board. Fur 
was clipped from right rear leg and abdominal areas to facilitate 
insertion of a femoral arterial cannula and to prevent fur contami­
nation during post mortem tissue sampling. 
Two percent procaine anesthetic solution was utilized for 
surgery and during intoxication. An anticoagulant (0. 01% soditnn 
heparin) was employed to prevent blood coagulation within the cannula 
between blood samples. 
Blood samples for ammonium analysis were taken prior to urea 
or water administration and every 40 minutes until termination. There 
was an attempt to obtain blood samples for ammonium analysis just 
prior to death; however, this was not possible in all cases. Five 
blood samples were taken from control rabbits which were sacrificed 
by air embolism. Tissue samples were taken for tissue water and 
ammonium analysis immediately follmving death. 
Blood ammonium-nitrogen 
The term "blood ammonium-nitrogen" (BAN) in this paper will 
represent ammonium ions present in blood and is used to report 
analytical data. 
A modification of Hutchinson and Labby's (1962) ion-exchange 
method for blood ammonium was utilized rather than methods involving 
distillation, aeration, and rnicrodiffusion. Ammonium ions exchange 
for sodium and potassium ions on cation exchange resins. Dowex 
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50W-X8, 50-100 mesh, hydrogen ion form3 was the.resin employed. 
Resin was a."mnonia free and converted to the sodium-potassium fonn 
before use. Stock resin suspension was stored in a tightly capped 
polyethylene storage bottle. Periodic washing with deionized­
distilled water prevented bacterial growth with stock resin 
suspension. 
Blood samples were drawn with armnonia free 1 ml. tuberculin 
syri�es. Blood volume was adjusted to exactly 1 ml. and 0.5 ml. was 
immediately transferred to each of two previously prepared centrifuge 
tubes containing 1 ml. of resin suspension in water. Tubes were 
stoppered and shaken for three minutes to lyse erythrocytes and 
complete resin adsorption of ammonium ions. 
Washing procedures involved careful decantation of laked blood 
to prevent resin loss. Deionized-distilled water was then added and 
tubes again shaken for 30 seconds. This process was repeated for a 
total of four times to remove all blood protein. Washing began 
immediately after collecting and shaking blqod samples. Tubes were 
labeled and stored for analysis. 
Contamination errors in P;eparation of materials, collection 
of samples, and analysis were essentially eliminated by subtracting 
reagent blank optical density from that of blood samples and standard 
before calculating final BAN conc_entration. 
3J. T. Baker Chernical Company, Phillipsburg, New Jersey. 
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+ 
Standard ammonium· sulfate stock solution· (1 mg. NH4 -N/ml.) 
contained 4. 7166 gm. of dried·aJ11Tnonium sulfate analytic reagent. 
This reagent was added to a liter volumetric flask containing 
500 ml. of deionized-distilled water; 5. 6 ml. of concentrated 
sulfuric acid were introduced and the flask filled to one liter with 
deionized-distilled water. Stock solution was diluted 1 to 50 daily 
to yield a working standard_of 5 �g. NHt - N/ml. One-half ml. of 
work�ng standard was added to duplicat� resin tubes to serve as a 
standard. This standard was chosen because it represented the median 
of the blood ammonia values expected. 
One and one-half rnl. of 1 to 5 dilution of Nessler's reagent, 
formula of Bock and Benedict, 4 were added to each resin tube. Tubes 
were shaken for three minutes to elute ammonia and promote color 
development. Arnmonia-Nessler's complex was decanted into a 10 mm. 
cell and read against a water blank in a spectrophotometer at 450 
millimicrons (mµ,). 5 
. + . 
The ammonium level, in µ,g. NH4-N/ml. _, was calculated after 
subtracting optical density of the blank, according to the following 
formula: where 1 ml. working standard equals 5 µ.g. NHt-N. 
+ 5 x o.D. Unknown µg. NH4-N/rnl. = O.D. Standard 
4Hawk, P. , Oser, B. and Summerson, W. 1954. Practical Physiological 
Chemistry. New York: The Blakiston Company, Inc. 13th ed. p. 1329. 
5Beckman Instruments, Inc. , Beckman Model DB-G, Fullerton, 
California. 
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Tissue ammonium-nitrogen 
The tenn ":tissue ammonium-nitrogen" (TAN) in this paper will 
represent ammonium ions present in tissue and is used to report 
analytical data. 
A modification of Hutchinson and Labby 1 s (1962) ion-exchange 
method for blood arnn1onium was utilized in this study. Resin sus­
pension was prepared and stored in the same manner as for blood 
ammo�ium analysis. 
Tissue samples were placed in 5 ml. ammonia free vials, 
covered with plastic lids and frozen in liquid nitrogen until 
analyzed. Vials were removed from liquid nitrogen, placed on dry 
ice and plastic lids removed by holding the upper portion of the vial 
in water until lids could be removed. Tissue samples were placed 
between 6 layers of aluminum foil lying on a cold metal plate. A 
hammer was used to crush frozen tissue to facilitate grinding in a 
chilled mortar and pestle. Ground tissue was placed in a chilled 
centrifuge tube containing one ml. of resin.suspension. Centrifuge 
tubes were weighed on a Sartorius balance6 before and after adding 
ground tissue to detennine actual tissue weight. Tubes were shaken 
for three minutes for resin adsorption of ammonia. 
Procedures and materials for TAN and BAN determinations were 
identical except the standard stock solution was diluted 2 to 100 and 
6 to 100 daily to yield a working standard of 20 and 60 µg. NH!-n/ml. 
6Brinkmann Instruments, Inc. , West bury, L. I. , New York. 
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One-hal f ml. o f working standard was added to duplicate resin tubes 
to serve as a standard. These levels were chosen ·because they 
represented values in the range of those obtained from tissue samples. 
A 95% return was obtained when known concentrations were added to 
muscle tissue samples. 
+ 
The ammonium levels in µg� NH4-N/gm. were calculated after 
subtracting the o ptical den$ity of the blank, according to the 
_following fo rmula. 
+ (10 o r 30) x O. D. of Unknown 
µ,g. NH4-N
/gm. = ==::;=:O::::·=D:;::. :::o::;f::::::::S:::::ta=n=d=a=r=d:;=== 
wt. of tissue sample 
Tissue drying 
An abdominal incision was made immediately after death and 
portions of uterus; renal fat, and skeletal muscle (psoc3:s) were 
obtained. Approximately one gm. of tissue was placed in aluminum 
foil co ntainers previo usly numbered and weighed four places beyond 
the decimal point in grams. Samples plus containers were weighed 
in the same manner as outlined above and placed in a vacuum drying 
oven? for eight hrs. at 96 ° C. and 24 psi. vacuum. Tissue containers 
were removed from drying oven, cooled in a dessicator and weighed. 
Calcimn chloride was utilized in the weighing charnber to prevent 
uptake of moisture by dried tissu_es while weighing. 
?Lab-line Instruments, Inc. ,  Melrose Park, Illinois. 
226912 SOUTJ-1 DAKOTA STATE UNIV£RSI LJB ARY. 
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Net weight was obtained by subtracting container weight from 
gross weight before and after· tissue drying. Percent water was 
·obtained by dividing dried tissue weight by wet tissue weight and 
subtracting the quotient from 100. All samples were analyzed in 
duplicate and an average value reported. 
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RESULTS 
This investigation employed two experimental and two control 
rabbit groups consisting of 5 does per group. One experimental 
group was intoxicated on the 7th day of pregnancy; the other experi­
mental group was intoxicated on the 14th day of pregnancy. Experi­
mental groups received 5 gm. urea per kg. of body weight in 25 ml. 
of water (gavage route) whiie each control group received 30 mL 
water (gavage route). 
Raw data obtained from BAN, TAN, and percent tissue water are 
listed in the appendix, tables 1 through 4. Analyses of variance 
results are summarized in table 5. A BAN linear regression line is 
illustrated in figure 3� 
An IBM 360/30 computer was employed in statistical analysis. 
Cards punched for the computer included: date; treatment; animal 
number; TAN (µg. /gm. ) for muscle and uterus plus embryo; percent tissue 
water for muscle, uterus plus embryo, and fat; BAN (µ.g . /ml-. ) during 
40 min. intervals; and number of blood samples. 
Analysis of variance was employed on all raw data. A linear 
regression line was formulated to analyze experimental animal BAN 
levels in relation to time with all other variables absorbed. No 
significant regression line was present in control animal�. 
Highly significant differences were obtained between treatment 
and control animals for uterus plus embryo TAN and treatment and 
control animals for BAN. 
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Significant analyses of· variance were obtained between treat­
ment and control animals for.percent tissue water in uterus plus 
embryo and TAN for muscle. 
No significant analyses of variance differences were 
found in the following: percent tissue water in muscle or fat, 
treatment dates (BAN, TAN, or percent tissue water), or BAN analysis 
between animals within the _same date and treatment. 
Computed means of BAN gave the following results: 7-day 
_ control, 1.6029 µg./ml.; 7-day experimental, 3.6489 µg./ml.; 
14-day control, 1.0685 µg./ml.; and 14-day experimental, 3.0789 
µg./ml. 
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DISCUSSION 
Several rabbits were experimentally intoxicat ed prior to data 
collection . Dosage levels between 1 and 5 gm . of urea per kg . of 
body weight were utilized with 5 gm./kg . being s elected as most 
suitable . 
The femoral artery was chosen as the blood sampling sit e  be­
cause of its location ·in relation to uterine and lumbar arteries . 
Evaluation of BAN levels demonstrated a definite rise  follow­
ing urea administration . Statistical analysis showed a highly 
significant difference between control and experimental rabbits . 
There was no definite BAN level · at which the animals became acutely 
intoxicated. One possible reason was that not all final BAN samples 
were collected at equal times prior to death • 
. statistical evaluation of muscle and uterus plus embryo TAN 
indicated that tissues did take up ammonium-nitrogen when elevated 
BAN levels were present . Muscle uptake of ammonium-nitrogen was 
demonstrated by a statistically significant degree  of variance be­
tween control and experimental animals .  The elevated ammonium­
nitrogen level in muscle was in agreement with Rosado, et al . 
(1962) as they reported a 5-fold muscle ammonia increase .in rats · 
receiving 500 micromoles of ammonium chloride . Bessman and Bradley 
(1955) and Rosado, et al . (1962) · reported that muscle was capable 
of removing 40% and 75% of the arterial blood ammonia, respectively . 
An average value for muscle TAN in urea-treated rabbits was 150 . 0  
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µg. /gm. and 142. 4 µg. /gm. for 7- and 14-day pregnant animals, 
. respectively and 130. 5 µg. /grri. and 122. 6 µg .• /grn. for 7- and 14-day 
pregnant does receiving water, respectively. 
Uterus plus embryo uptake of ammonium-nitrogen was highly 
significant in treated rabbits using urea (5 gm . /kg. of body 
weight) compared to control rabb�ts. Careful literature search 
failed to provide any publiphed research endeavors describing 
ammonium-nitrogen uptake by uterus or uterus plus embryo when BAN 
levels were elevated. Also, ammonium-nitrogen values for normal 
uterine tissue were not found. Average values for uterus plus 
embryo TAN in urea-treated rabbits was 55. 0 µg. /gm. and 44. 1 µg./gm. 
for. 7- and 14-day pregnant animals, respectively and 30.3 µg. /gm. 
and 34. 0 µg. /gm. for 7- and 14-day pregnant does receiving water, 
respectively. 
Tissue ammonium-nitrogen levels were higher than BAN levels; 
an explanation of the above phenomenon was proposed through the 
use of pH gradients between intracellular and extracellular fluids. 
Stabenau, et al. (1959) delineated the role pH gradients play when 
a semipermeable membrane was present, in this case blood and muscle. 
Warren (1958) states that in mammalian cells, where hydrogen ion 
concentration was greater intracellularly than extracellularly and 
where cell membranes did not permit rapid transfer of hydrogen · ions, 
a pressure graaient would exist promoting ammonia diffusion into 
tissue (muscle or uterine) cells . Waddell and Butler (1959) reported 
an intracellular pH of 7. 0 for skeletal muscle. 
Since pH of blood was approximately 7 .4  and pH of muscle 
tissue was approximately 7. 0 there should be a pressure gradient 
promoting annnonia transport into muscle cells and retention of 
ammoniu.� ions therein. 
Water loss in muscle and fat was not significant; however , 
uterus plus embryo lost significcµ1t amounts of water. Possibly 
fluid from uterus plus embryo shifted to other body cavities. 
Handford (1961) recognized during his ammonia toxicity investi­
gation in dogs that large quantities (approximately 100 ml. ) of 
ascitic fluid were fo�nd in body cavities during post-mortem 
examination. 
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SUMMARY 
Blood (BAN) and tissue (TAN) ammonium-nitrogen and tissue 
water were investigated employing pregnant New Zealand White rabbits 
during urea to.xicosis. 
Doe rabbits weighing between 2830 and 4685 gm .  were adminis­
tered an aqueous urea solution (gavage route) employing a dosage of 
5 gm. /kg. of body weight. All rabbits were maintained on a com­
·mercial rabbit pellet diet and water ad libitum. Feed and water 
were removed 24 hours previous to experimental intoxication on 7-
arid 14-day pregnant does. 
Blood samples were obtained at 40 minute intervals throughout 
the intoxication. Tissue samples for TAN and tissue water were 
taken :immediately following death. Tissues for water analysis were 
weighed and dried. Samples for TAN were frozen in liqui d nitrogen 
before ammonium-nitrogen analysis. 
Evaluation of BAN levels demonstrated a definite rise following 
urea administration. Statistical analysis showed a highly signifi­
cant difference between control and experimental rabbits. No definite 
BAN level was found at which the animals became acutely intoxicated. 
Statistical evaluation of muscle and uterus plus embryo TAN 
levels indicated that tissues accumulated amm.onium-nitro�en when 
elevated BAN levels were present. Muscle uptake of ammonium-nitrogen 
was demonstrated by a statistically significant degree of variance 
24 
between control and experirnental animals . Uterus plus embryo 
uptake of ammonium-nitrogen was highly significant in urea-treated 
rabbits compared to control rabbits .  
Compared to control an:irnals a significant amount of water was 
lost from uterus plus embryo when experimental rabbits were dosed 
with 5 gm.  of urea/kg. of body weight. 
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TABLE 1: Micrograms of BArf'/ml . obtained from 7- and 14-day pregnant 
control rabbits .  
Time Animal number 
(min . )  (IJ )  
7-day group # 11 # 12 # 17 # 18 # 19 
0 1.3 5 1.3 5 1.48 2 . 41 2 . 22 
· 40 1.15 1 . 12 1.43 1 . 50 1.65 
80_ 1.40 1.55 1.52 1.77 2.12 
120 1.29 1.29 1.41 1.87 1.95 
160 .99 .71 1 . 69 2 . 34 2 . 39 
14-day group # 4 # 5 # 8 # 9 # 10 
0 .85 1.55 1 . 88 1.29 . 59 
40 .41 1 . 88 1 . 58 2.03 .51 
80 . 51 .89 1 . 42 1.07 1.10 
120 .32 1.33 1.03 .70 .68 
160 . ?O .99 2 . 29 .78 .48 
a Blood ammonium-nitrogen 
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TABLE 2 :  Microgra.ins of . BAN8'/ml . obtained from 7- and 14-day pregnant 
experimental rabbits . 
Time Animal number 
(min . )  (# ) 
7-day group # 13 # 14 # 15 # 16 # 20 
0 1 . 35 1 . 69 1 . 30 1 .93 . 86 
. 40 1.78 4.20 1 . 61 2 . 30 6 .08 
80 2 . 27 3.06 2 . 13 2 .45 12 . 46 
120 2 . 27 4.91 2 . 84 J . 32 
160 3 . 81 5. 85 4 . 62 
200 10 .96  
14-day group # 1 # 2 # 3 # 6 # 7 
0 1 . 79 3 . 14 .14 1 . 64 1 . 26 
40 1 . 28 2 . 17 . 99 . 77 1 . 26 
80 1 . 09 3 .95 .60 3.77 5.63 
120 . 63 6 . 67 1.52 2 . 46 7.17 
160 1.55 3 . 00 7 . 25 4.52 
200 1 . 28 3.94 6 . 21 5 . 85 
240 2 . 37 8.62 
a Blood ammonium-nitrogen 
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TABLE 3 :  Micrograms of TAW/gm . and percent water obtained from 
tissues in 7- and 14-day pregnant control rabbits. 
Tissue 
Animal number Muscle Uterus Fat 
(#) TANa Water TANa Water Water 
7-day group 
# 11 118 . 48 74 . 3 5  31 .29 81 . 65 5 . 88 
# 12 119 . 98 74 . 63 32 . 88 82 . 79 8 . 43 
# 17 132 .3 5 74 .21 33 . 66 82.30 5 . 52 
# 18 142 . 29 74 . 96 37 . 41 82 . 46 7 . 12 
# 19 139 . 49 75 . 3 5  15 . 91 82. 59 9 .38 
14-day group 
# 4 86 . 54 74 . 50 31 . 3 5  82.24 6 . 27 
# 5 116 . 41 75 . 04 36 .37  82 . 57 7 . 78 
# 8 129 . 16 75 . 26 34 . 38 81.66 6.57 
# 9 163 . 05 75 . 68 30 . 03 81 . 32 8 . 50 
# 10 117 . 93 73 . 20 37 . 83 82 . 85 7 . 16 
a Tissue ammonium-nitrogen 
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TABLE 4 :  Micrograms of . TAlf-/grn . and percent water obtained from 
tissues in 7- and 1.4-day pregnant experimental rabbits . 
Tissue 
Animal number Muscle Uterus Fat . 
(# ) TAW- Water TANa Water Water 
7-day group 
# 13 129 . 90 74 . 00 57 . 30 80 . 09 5 . 64 
# 14 158 . 81 74 . 43 71 . 39 80 . 29 6 . 24 
# 15 151 .91  74 . 25 43 . 43 81 . 46 9 .02 
# 16 148 . 69 74.40 45.14 81.53 6 . 58 
# 20 160 . 89 72.87 57 . 82 80 . 79 6 . 80 
14-day group 
# 1 131.31 71 . 67 43.55 82 . 91 6 . 19 
# 2 125.83 73 . 82 28.55 81 . 85 7 . 42 
# 3 132 . 66 75 . 47 38.59 81 . 68 6 . 52 
# 6 165.45 75.92 69·. 23 82.68 12 . 3 4  
# 7 156 . 59 73.68 40 . 40 80·. 21 11 . 64 
a Tissue ammonium-nitrogen 
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TABLE 5 :  Analyses of variance . in control and experimental rabbits . 
Sum of Mean 
Source d . f .  squares squares  "F"  
Tissue ammonium-nit�ogen : skeletal muscle 
Total 19 7573 . 3885 
Date 1 297.9148 297 . 9148 NS 
Treatment 1 1941. 0411 1941 . 0411 5 . 82* 
Date· : Treatment 1 . 1638 . 1638 NS 
Residual 16 5334 . 2688 333 . 3918 
Tissue ammonium-nitrogen :  uterus and embryo 
Total 19 3604 . 4599 
Date 1 64.6201 64 . 6201 NS 
Treatment 1 1518.8502 1518 . 8502 13 . 88�-� 
Date : Treatment 1 270.6273 270 . 6273 NS 
Residual 16 1750 . 3623 109.3976 
Percent tissue water: skeletal muscle 
Total 19 19 .817737 
Date 1 0 . 030420 0 . 030420 NS 
Treatment 1 2.23 5130 2 . 23 5130 NS 
Date:Treatment 1 0.009592 0 . 009 592 NS 
Residual 16 17 . 542595 1 . 096412 
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TABLE 5 continued. 
Sum of Mean 
Source d . f .  squares squares "F"  
Percent tissue water :  uterus and embryo 
Total 19 15_.400155 
Dat e 1 0.812448 0 . 812448 NS � 
Treatment · 1 3.975645 3 . 975645 7 .38">-
Date : Treatment 1 1.996488 1 . 996488 NS 
Residual 16 8.615574 o .  538473 
Percent tissue water: fat 
Total 19 66 . 508929 
Date 1 4.759953 4 .  759953 NS 
• Treatment 1 1.669842 1 . 669842 NS 
Date: Treatment 1 4.881708 4 . 881708 NS 
Residual 16 55 . 197426 3 . 449839 
Blood ammonimn-nitrogen 
Total 102 478 .3752 
D�te 1 7.6956 7 . 6956 NS� 
Treatment 1 103.8247 103 . 8247 32 . l  
Date: Treatment 1 . 0080 .0080 NS 
Animal/Date: 
6.1252 Treatment 16 98.0028 NS 
Residual 83 268 . 8441 3 . 2391 
.J� 
�
""he. 
P < .05. 
p < .01. 
NS Not significant 
